Toxoplasma gondii is an obligate intracellular protozoan that can infect both humans and warm-blooded animals. Among them, cats are the only animal that excretes oocysts into the environment [1] . As recently reported, 47.2% out of 106 stray cats [2] and 13.2% out of 174 stray cats [3] were T. gondii positive by nested PCR assay in Korea. Stray cats have been increasing in Korea roaming residential areas, and this increased the risk of public health hazards. T. gondii strains have been classified into 3 major genotypes (I, II, and III) according to their virulence, and among them, type I strain, such as RH, has been reported to be most virulent. This study is a follow-up of our previous study [3] for genotyping of T. gondii using 23 blood DNA samples of stray cats in Korea, which presented positive reactions by B1 gene amplification.
bp products [7, 8] . This gene is ideally suited for rapid genotyping, as it contains multiple lineage-specific polymorphisms [7, 9, 10] . SAG2 encodes 2 separate forms of the surface tachyzoite protein (p22), that type I (high virulent) and III (avirulent) strains share the same protein alleles, while type II strains (avirulent) have a second, distinct form [5, 7] . Sau3A I and Hha I restriction enzymes were used for this PCR-RFLP analysis. Digestion of the 5 ′ amplification products with Sau3A I distinguished allele 3 (type III: includes avirulent strains like VEG and CTG) from alleles 1 and 2 (type I: includes strains like RH and KI-1 which are highly virulent, and type II: includes avirulent strains like PLK and Beverley) [8] . Digestion of the 3′ amplification products with Hha I distinguished allele 2 (type II strains) from alleles 1 and 3 (type I and III strains) [7] .
RH and KI-1 strains as type I, and ME49 strain as type II, were used for standardization of PCR-RFLP analysis. The representative strain as type III was not prepared because genotyping could be properly discriminated using strains mentioned above. RH strain was kindly provided from Catholic Institute of Parasitic Diseases, Catholic University, and KI-1 and ME49 strains were kindly provided from Department of Parasitology and Tropical Medicine, Seoul National University College of Medicine. RH and KI-1 strains of T. gondii were maintained in BALB/c mice by intraperitoneal inoculation in our laboratory.
PCR programs were as follows: The 5′ and 3′ ends of the SAG2 locus were amplified by 5 min of denaturation at 94℃. After
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Cats in Gyeonggi-do, Korea the first amplification of 5′ -end product, this step was followed by 40 cycles, with 1 cycle consisting of 45 sec at 94℃, 30 sec at 64℃, and 30 sec at 72℃ using SAG2F4 (5′ -GACCTCGAACA-GGAACAC-3′ ) and SAG2R4 (5′ -GCATCAACAGTCTTCGTTGC-3 ′ ) primers. In the second reaction, the primers SAG2F (5′ -GA-AATGTTTCAGGTTGCTGC-3′ ) and SAG2R2 (5′ -GCAAGAGC-GAACTTGAACAC-3′ ) were used, with 60℃ as the annealing temperature. The 3 ′ end of the locus was amplified with the primers SAG2F3 (5′ -TCTGTTCTCCGAAGTGACTCC-3′ ) and SAG2R3 (5 ′ -TCAAAGCGTGCATTATCGC-3′ ) for the initial amplification at an annealing temperature of 62℃. In nested PCR reaction, 50 cycled amplification at annealing at 58℃ with SA-G2F2 (5 ′ -ATTCTCATGCCTCCGCTTC-3 ′ ) and SAG2R (5 ′ -AAC-GTTTCACGAAGGCACAC-3 ′ ). Nested PCR was performed using 10 pmol of primers and 1 ml of the first PCR product as the template. The 5′ end amplification is expected to yield a product of 241 bp, while the 3′ end amplification will give a product of 221 bp in all representative strain of T. gondii and samples. All amplified fragments were purified with QIA quick gel extraction kit (Qiagen, Hilden, Germany), digested with Sau3A I and Hha I restricting enzymes. The restricted fragments were analyzed by 1.5% agarose gel electrophoresis (Figs. 1, 2 ). Nested amplification of 5′ end of the SAG2 gene was successful in 13 of 23 (56.5%) blood DNA samples, and samples of 3′ end of the SAG2 gene was in 8 of 23 (34.8%). Based on the criteria defined by Howe et al. [7] and Zakimi et al. [10] , the genotyping of T. gondii in stray cats in Korea was established in this study. The samples spiked with either type I or type II DNA revealed RFLP patterns, with lack of digestion by Sau3A I (Fig. 1) . The RFLP patterns of all samples showed the presence of undigested fragments at Hha I (Fig. 2) . Therefore, all samples are categorized as type I that includes strains like RH and KI-1 which are highly virulent. The digestion patterns of Sau3A I and Hha I of RH and KI-1 strains were type I, and the digestion patterns of ME49 RFLP was type II. These results are similar to that of a previous report by Quan et al. [4] . A recent population genetic study of T. gondii in South America demonstrated high diversity but that in Southeast Asia was much less [11] . In Korea, only 1 type of T. gondii has been reported as described by Quan et al. [5] and revealed in the present study to date. As Montoya et al. [12] reported that 2 types of T. gondii could co-exist in brains of cats, multi-type of T. gondii may exist in variable tissues of the body. In our study, brains were not examined, and thus further studies of multiple tissues in cats are needed. In addition, free-living animals, such as stray cats and wild rodents living around the urban areas, are important for determining the epidemiological significance of T. gondii infection, since cases of human toxoplasmosis have been reported in Korea [13] .
As increasingly large numbers of stray cats are found roaming residential areas in Korea, residents have complained of noise damage at night and the risk of public health for animals and humans. Therefore, local governments have performed TNR (trap, neuter, and return) programs to decrease the number of stray cats. Because of high risk of human toxoplasmosis, control programs of urban stray cat populations should be operated and continuously enforced. It is also necessary to isolate of T. gondii strains from stray cats in Korea and to characterize their properties in future studies. 
